Aerosol Retrievals using Airborne Lidar and MODIS Measurements
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Objectives

+ Retrieve aerosol extinction and optical thickness
profiles frem lidar data

+ Use combination of airborne lidar and MODIS to
provide infarmation regarding the vertical distribution
of aerosol properties (size, fine mode fraction)

+ ldentify aerosol types vs, altitude

+ Evaluate ability of GOCART model te simulate
aerosol extinction profiles and aerosol type

» Retrival algorithms - (2 Wavalength)
« (Kaufman et al, IEEE, 2003; GAL, 2003; Léon et al, JGR, 2003)
« heresal size distrisution - bimeeal lognarma
= MODES serasol modets — 20 combinatians of 4 fing, & coarse paricles
« Size of each mode is assumed 1o be allilode independent
= Relaitve waight af sach mosa i determingd 8s a funchon of althide
froem ictar backecatter colof ralio
= Relrigvs 86 CONTANGd 10 T MODHS measurements
+ Spactral refiectance
« Column AOT &nd 1
+ Modificaticns — (3 Wanelangth}
* UV wavedength (300 rm) = mare infarmation on fine particle size
« Constrain fo MODIS AT to accourt far sear calisrabon uncertainties
« Diepolavization - adjust e ackscalter phase funcion for nansphecicity
+ Evaluation
« Retrievats were evahuated sing DC-8 in sity measurements

MODIS+lidar Aerosol Retrievals
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NASA Langley

UV DIAL

- Simultaneous Nadir and Zenith Gzone & Aerosol
Profiling

- Deployed on NASA DC-8 for TRACE-P (2001),
INTEX NA (2004)

« Aérosol extensive parametsrs (300, 576, 1064

nm)

74— aerosol scatfaring ratio

- backscatter

- Aarotol ntensive parsmetere
- backscatter wavelength dependence.
-dwmammn

= Soluton - yse se: ot sptcal iicknss 0.9 1ol
aerosol ransmission) d m MODIS ancior
Todel (0.9 GOCART MATCH) 1o constran scioton
and darive average lidar ratio

« Since DC-B fights occurrad over arsas not measured
7 MCDIS, e ot ciher waya 1o estinels AST
over flight

e TRACE P[Swur\g 2007), GOCART was used
dua 1o good match betwaen GOCART and MODIS
aoT

+ Since DO-B fights occurmed over aress not messured
by MODIS, we require other ways fo estimate AGT

used MATCH simutations ef AOT proviced by NCAR
for CERES
~MATCH sssimiates MODIS AOT

Comparison of Vertical Profiles — DIAL and GOCART (TRACE-P)

+ Lidar asroso! sxtinction profilss ars used
o evahusly GECART aseosol simulations
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* Generally promising results
«Woarks best for AOT = 0,15
= Need more cases with

and colocated
0 sitl dala 1o evaluate results
with various ssrosol types

Summary

A M GG BTN 2 il X et el cmon
profiies, and backscatter and sabnction co RAGE-P (2001) and
INTEX A (200)

i8NG Iidar Meas wements
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5
 Use chusler anaiyss techniques o e
+ Boma comespondence betwasn TRACE.

s(:( AR\ aerasol
types

- Futurs

+ Use asroact exlinction, bachscalter, epaiarization messuremeris fiom

— INTEX-BMILAGRD

n of 200l hype

= 0 one-1o-0ne cormespongence between GOGART serasal fypes and
28roa0d clusters bul some camelation smong e tusters and fypes

Chusler 2 - highest fra

o7 1 - Nighest fraction of salfate
 sea salt
+ Clustes 3 - highest fractan of carbon
+ Chisteds 4, 5~ highest fractions of dust

NASA Langley Airborne High Spectral Resolution Lidar (HSRL)

+ HERL Independensy measures nerosol
an melectis backscoties

HESRL Measursments aver Mexico City region

A G L R R
ONI oe0r s o m WE s

c ize the of aerosal types
LaRS Alribceme HERL Measurements over Mexico City. March 13, 2008




